Prevalence of Type R Virus-like Particles in Clones of BHK-21 Cells
The BHK-21 line of Syrian hamster fibroblasts (1) is used widely for research on viruses and on the neoplastic transformation of cells in vitro. Bernhard and Tournier (2) were the first to describe a virus-like particle in BHK-21 clone 13 (BHK-21/13) cells. Subsequent studies have confirmed the presence of this particle in BHK-2l/ClS/TCG/A (5), BHK-21F (4), and BHK-21/13S (5) . A detailed study of the morphogenesis of this virus-like particle was reported by Thomas and his associates (6) . Despite the detection of such particles in several clones of BHK-21 cells, and cells derived from spontaneous or induced hamster tumors (2, 7, 8) , the widespread occurrence of this virus-like particle has received only limited recognition. The virus-like particle in question is distinguished by the presence of characteristic electron-dense radial structures which appear to emanate from the nucleoid. The radial structure of the particle differentiates it from the Bernhard type C virus particle characteristic of the murine leukemia viruses. To avoid confusion we shall refer to the hamster virus-like particle as a type R (radial) virus-like particle. It is the purpose of this communication to document the presence and distribution of the type R virus-like particle in all clones of BHK-21 studied to date and to alertinvestigators to the presence of this particle.
The clones of BHK-21 cells selected for this study are listed in Table 1 . The origins of these clones of BHK-21 and other clones known to contain type R virus-like particles have been previously described in the literature (g-12). Two other established hamster cell lines, HaK and RPMI-1846 (IS), and normal and virus-transformed hamster cells were also examined. All hamster cells with the exception of RPMI-1846 cells were grown as monolayers in Eagle basal medium (Earle salts) supplemented with 15% fetal bovine serum. RPLMI-1846 cells were propagated in McCoy 5A medium (modified) containing 20% fetal bovine serum. Incubation was carried out at 37" in an atmosphere of 4 % C02-96 % air.
Tissues or tissue culture cells for electron microscopy were fixed in 2.5 % phosphatebuffered glutaraldehyde, postfixed in veronal-acetate buffered 1% 0~0~ and embedded in Epon 812. Thin sections were cut with a Porter-Blum MT-l microtome and stained with a saturated aqueous solution of uranyl acetate and lead citrate prior to ex- These characteristic particles were found either in dilated cisternae of granular endoplasmic reticulum (Figs. 1 and 2 ) or associated with the nuclear envelope (Fig. 3) . The particles have a diameter of 85-110 rnp, a nucleoid of 40-50 rnp, and a characteristic series of radial structures which taper as their distance from nucleoid increases (Fig. 1, insert) cells. An apparent increase in the number of particles per cell could also be provoked by elevating the osmotic pressure of the medium with sucrose. The hypertonicity also caused an increase in intramitochondrial granules (Fig. 1) . It has been suggested that in other cells (15) granules similar to those depicted are concerned with the regulation of the internal ionic environment of the mitochondrion.
In contrast to the BHK-21 cells, no virus-like particles were seen either in HaK or RYMI-1846 cells. Embryonic hamster kidney cells have been examined both directly and after subsequent culture in vitro. n-0 virus-like particles were found. Similarly, a limited study of the germinal centers from Peyer's patches of adult hamsters failed to indicate the presence of any virus-like particles. Type R particles were readily found, however, in a SV-40-induced fibrosarcoma of a hamster.
Although type C and type A virus-like particles have been described in murine cell lines (If?-18), type R particles have been found only in neoplastic hamster cells and are not seen in normal hamster cells. Because of the occurrence of type R particles in transformed hamster cells it is tempting to speculate as to the role these particles might play in the induction or expression of malignancy. However, without demonstrable biological activity it is impossible to assess the significance of these particles.
While this manuscript was in preparation, similar virus-like particles were detected in an established bovine cell line (19). The particles were spherical with a diameter of 90 rnp and contained an electron-dense central core about 45 rnp in diameter, from which lines radiate to the outer border of the particle. The particles were frequently seen within the nuclear envelope b= cisternae of the endoplasmic reticulum. The characteristics of the bovine virus-like particle are essentially the same as those of the hamster particle and it would now appear that type R particles have been demonstrated in at least two distinct species. 
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